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WHAT IS CLAIMED IS: 

A 3011(3-31:31:3 image pickup apparatus 
prising: 

photoelectric conversion unit; 
transfer means for transferring signal charges 
from said Vhotoelectric conversion unit; 

capaci)l:ance means for holding the transferred 
signal charg)^s; and 

amplification means for outputting a signal 
corresponding \o the signal charges held by said 
capacitance mea\is, 

wherein sai)d capacitance means having a 
capacitance unit Y^c;l^*^^^9 ^ first capacitance value 
and an additive capacitance unit for adding a 
capacitance to said\ capacitance unit to increase the 
first capacitance va\ue to obtain a second capacitance 
value, and 

wherein a signal I^ead-out from said amplification 
means has a first read-o\jt mode in which a signal is 
read out while holding the^ signal charges in said 
capacitance unit and said afdditive capacitance unit, 
and a second read-out mode im which a signal is read 
out while holding the signal qj:iarges in said 
capacitance unit. 

2. An apparatus according tJ^ claim 1, further 
comprising at least one different c^dditive capacitance 
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unit for further adding a capacitance to said 
capacitance unit and said additive capacitance unit, 

wherein read modes in wmich a signal is read out 
from said amplification means while holding the signal 
charges in said capacitance means in correspondence 
with each of capacitance valiJes obtained by adding said 
different additive capacitance unit to each of said 
capacitance unit and said additive capacitance unit are 
prepared in number correspond Lng to the number of 
10 different additive capacitanc^ units. 

3. A solid-state image jjickup apparatus 
comprising : 

a photoelectric conversidn unit; 
15 capacitance means for holding signal charges 

transferred from said photoelectric conversion unit; 

a transfer field effect transistor for 
transferring the signal charges from said photoelectric 
conversion unit and adding a capacitance formed by a 
20 channel to said capacitance means to increase a 
capacitance value; and 

amplification means for o Jtputting a signal 
corresponding to the signal ch irges held by said 
capacitance means or the signal, charges held by said 
25 capacitance means and the capac:itance of said transfer 
field effect transistor, 

wherein a signal read-out from said amplification 
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means has a first read-ou"ro mode in which a signal is 
read out while holding thd signal charges in said 



capacitance means and the 



field effect transistor, and a second read-out mode in 



which a signal is read out 
charges in said capacitance 



apacitance of said transfer 



while holding the signal 
means - 



4. A solid-state imagje pickup apparatus 
comprising : 

a photoelectric conversion unit; 

first and second trans: :er means for transferring 
signal charges from said photoelectric conversion unit; 
first capacitance means, inserted between said 



.d second transfer means, 
signal charges; 
ns, arranged on an output 



first transfer means and sa 
for holding the transferred 

second capacitance mec 
side of said second transfer means, for holding the 
transferred signal charges! and 

amplification means fpr outputting a signal 
corresponding to the signal charges held by said first 
and second capacitance means or the signal charges held 
by said second capacitance means, 

wherein a signal reap-out from said amplification 
means has a first read-ou^ mode in which a signal is 



read out while holding the 
and second capacitance mea 
mode in which a signal is 



signal charges in said first 
ns, and a second read-out 
read out while holding the 



V 



signal charges in said second capacitance means. 



5 . An apparatus accorda\ng 
comprising means for adding 
respective read-out modes. 



to claim 1, further 
olutput signals in the 



6. An apparatus accordlLng to claim 3, further 
comprising means for adding [output signals in the 
respective read-out modes. 

7. An apparatus according to claim 4, further 
comprising means for adding] output signals in the 
respective read-out modes. 



8. A solid-state image pickup apparatus 
comprising : 

a photoelectric conversion unit; 

transfer means for transferring signal charges 
from said photoelectric conversion unit; 

capacitance means fopr holding the transferred 
signal charges; and 

amplification means Ifor outputting a first signal 
without holding any signal charges in said capacitance 
means and outputting a sepond signal corresponding to 
the signal charges while peeping the signal charges 
held by said capacitance rheans, 

wherein said capacitance means including a 



capacilzance unit: having a f : rs"t capacitance value and 
an additive capacitance unilA for adding a capacitance 
to said capacitance unit to Increase the first 
capacitance value to obtain a second capacitance value, 
and / 

wherein a first signal /read-out from said 



.rst non-holding read-out 
Bad out from said 



amplification means has a f 
mode in which a signal is r 
capacitance unit without holding any signal charges, 
and a second non-holding read-out mode in which a 
signal is read ou^ From said capacitance unit and said 
additive capacitance unit without holding any signal 
charges, and 

a second signal read-cut from said amplification 
means has a first holding read-out mode in which a 
signal is read out while koeping the signal charges 
held by said capacitance un 
read-out mode in which a s 



it, and a second holding 
:.gnal is read out while 
held by said capacitance 



keeping the signal charges 



unit and said additive capacitance unit 



further comprising at leas 



An apparatus according to claim 8, wherein 



t one different additive 



capacitance unit for furtljer adding a capacitance to 
said capacitance unit and said additive capacitance 
unit , 

wherein non-holding tead-out modes in which a 
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signal is read out from s 



without holding any signal 
means in correspondence wd 
obtained by adding said d:. 



d amplification means 



charges in said capacitance 
th each of capacitance values 
fferent additive capacitance 
unit to each of said capacitance unit and said additive 
capacitance unit, and holciing read-out modes in which a 
signal is read out from Sc id amplification means while 
keeping the signal charges; held by said capacitance 
means in correspondence wa th each of capacitance values 
obtained by adding said different additive capacitance 
unit to each of said capac:itance unit and said additive 
capacitance unit are prepeired in number corresponding 
to the number of differeni: additive capacitance units. 

10. A solid-state iiiage pickup apparatus 
comprising: 

a photoelectric conversion unit; 

capacitance means for holding signal charges 
transferred from said photoelectric conversion unit; 

a transfer field effBCt transistor for 
transferring the signal charges from said photoelectric 
conversion unit and addirg a capacitance formed by a 
channel to said capacita4ce means to increase a 
capacitance value; and 

amplification means Ifor outputting a first, signal 
without holding any signal charges in said capacitance 
means and outputting a second signal corresponding to 
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the signal charges held by/ said capacitance means or 
the signal charges held by said capacitance means and 
the capacitance of said transfer field effect 
transistor, 

wherein a first signdl read-out from said 
amplification means has a non-holding read-out mode in 
which a signal is read our from said capacitance means 
without holding any signafl. charges, and 

a second signal readj-out from said amplification 
means has a first holdind read-out mode in which a 
signal is read out" while jkeeping the signal charges 
held by said capacitance [means and the capacitance of 
said transfer field effectt transistor, and a second 
holding read-out mode in j which a signal is read out 
while keeping the signal j charges held by said 
capacitance means . 



11. A solid-state 
comprising: 

a photoelectric cor 



image pickup apparatus 



version unit; 



first and second tifansfer means for transferring 
signal charges from saicj photoelectric conversion unit; 

first capacitance Aeans, inserted between said 
first transfer means anp said second transfer means, 
for holding the transferred signal charges; 

second capacitance I means, arranged on an output 
side of said second transfer means, for holding the 
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transferred signal charges; 

amplification means fc 
without holding any signal 



and 

r outputting a first signal 
harges in said first and 



second capacitance means orj said second capacitance 
means and outputting a second signal corresponding to 
the signal charges held by j said first and second 
capacitance means or said kecond capacitance means, 

wherein a first signal read-out from said 
amplification means has a If irst non-holding read-out 
mode in which a signal is I read out from said first and 
second capacitance means \j7ith0ut holding any signal 



charges, and a second non-- 
which a signal is read oui: 
means without holding any 
a second signal read- 
means has a first holding 



holding read-out mode in 

from said second capacitance 
signal charges, and 
out from said amplification 
read-out mode in which a 
signal is read out while keeping the signal charges 
held by said first and secspnd capacitance means, and a 
second holding read-out mofae in which a signal is read 
out while keeping the signal charges held by said 
second capacitance means. 

12. An apparatus accorlding to claim 8, further 



comprising first addition 



eans for adding output 



signals in the respective non-holding read-out modes, 
second addition means for aiding output signals in the 
respective holding read-out modes, and subtraction 
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means for subtracting an oubput from said first 



addition means from an outp 
means - 



it from said second addition 

\ 



13. An apparatus according to claim 10, further 
comprising first addition means for adding output 
signals in the respective non-holding read-out modes, 
second addition means for adding output signals in the 



respective holding read-out 
means for subtracting an ou 



comprising first addition 



modes, and subtraction 
put from said first 



addition means from an outpjut from said second addition 
means . 

14. An apparatus accorlding to claim 11, further 



ans for adding output 



signals in the respective njon-holding read-out modes, 
second addition means for adding output signals in the 
respective holding read-oul| modes, and subtraction 
means for subtracting an output from said first 
addition means from an output from said second addition 
means . 



15. An apparatus according to claim 8, further 
comprising subtraction means for subtracting an output 
25 signal in the read-out mode from an output signal in 
the holding read-out mode when the capacitance values 
are equal or substantially equal in correspondence with 
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the number of capacitance /values varying. 
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accord 



16. An apparatus 
comprising subtraction 
signal in the read-out 
the holding read-out mode 
are equal or substantial 
the number of capacitance 



means 



mode 



ing to claim 10, further 

for subtracting an output 
from an output signal in 
when the capacitance values 

equal in correspondence with 
values varying. 



17. An apparatus 
comprising subtraction 
signal in the read-out 
the holding read-out modei 
are equal or substantial 
the number of capacitanc^ 



acc ording 



me ans 



mcde 



to claim 11, further 
for subtracting an output 
from an output signal in 
when the capacitance values 
y equal in correspondence with 
values varying. 



18. An apparatus according to claim 1, wherein 
said additive capacitance unit or said additive 
capacitance unit and sail different additive 
capacitance unit compris(i variable capacitive elements 

parallel to said capacitance 



n 



electrically connected i 
unit . 



19. An apparatus ac 
said additive capacitanc(i 
capacitance unit and saic 
capacitance unit compris 



ording to claim 8, wherein 
unit or said additive 
different additive 
variable capacitive elements 
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elec-trically connected in 
unit . 



parallel to said capacitance 



according 



20 . An apparatus 
order of the first non-ho 
second non-holding read-oilit 
the first holding read-oujt 
read-out mode. 



21- An apparatus acc 
the order of the First 
the second non-holding 
that of the first holding 
holding read-out mode 



to claim 8, wherein the 
ding read-out mode and the 
mode is the same as that of 
mode and the second holding 



Drding to claim 11, wherein 
-holding read-out mode and 

-out mode is the same as 
read-out mode and the second 



no 1 



re id 



22. A solid-state 
an area sensor, said soli* 
of any one of claims 1 to 



im^ge pickup apparatus using, as 
-state image pickup apparatus 
21. 



im^ge pickup apparatus using, as 
state image pickup apparatus 
21. 



23. A solid-state 
a line sensor, said solid 
of any one of claims 1 to 

24. A signal read-oiit method for a solid-state 
image pickup apparatus wmich holds, in capacitance 
means, signal charges generated by a photoelectric 
conversion unit and outpurts a signal corresponding to 
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said capacitance means from 



amplification means, compr:^sing 

a first read-out mode in which a signal is output 
from said amplification means while holding the signal 
charges generated by said /photoelectric conversion unit 
in said capacitance means /set at a first capacitance 
value, and 

a second read-out mode in which, after the first 
read-out mode, the capacitance value of said 
capacitance means is changed from the first capacitance 
value to a second capacitance value, and a signal 
corresponding to the sigiial charges held by said 
capacitance means set at Ithe second capacitance value 
is output from said capaditance means. 

25. A method accordiAg to claim 24, further 
comprising at least one read-out mode in which, after 
the second read-out mode, the capacitance value of said 
capacitance means is changed from the second 
capacitance value to an arbitrary capacitance value, 
and a signal corresponding Ito the signal charges held 
by said capacitance means set at the arbitrary 
capacitance value is output) from said amplification 
means . 

26. A signal read-out nJethod for a solid-state 
image pickup apparatus, comprising: 



10 



15 



20 



25 



- 60 - 



a holding read-out mode in which a signal 
corresponding to signal cnarges generated by a 
photoelectric conversion imit is output from 
amplification means while keeping the signal charges 
held by capacitance means; \and 

a non-holding read-out! mode in which a signal is 

.if icatkc 



output from said ampl: 



Lon means without holding 



any signal charges in said 



capacitance means , 



wherein the holding rtead-out mode has a first 
holding read-out mode in w lich a signal is output from 
said amplificationT means w^iile keeping the signal 



charges held by said capac 



tance means set at a first 



capacitance value, and a scicond holding read-out mode 
in which a signal is outpul from said amplification 



gnal charges held by said 
acitance value is set at a 



means while keeping the sic 
capacitance means whose cai 

second capacitance value d:^fferent from the first 
capacitance value, and 

the non-holding read-oUt mode has a first 
non-holding read-out mode im which a signal is output 
from said amplification means without holding any 
signal charges in said capacjLtance means set at the 
first capacitance value, and! a second non-holding 
read-out mode in which a signal is output from said 
amplification means without tiolding any signal charges 



in said capacitance means who 
set at the second capacitance 



se capacitance value is 
value different from the 



# • 
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first: capacitance value 
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27. A method according to claim 26, further 
comprising : 

at least one holding read-out mode in which the 
capacitance value of jp^^^ capacitance means is changed 
from the second capacitance value to an arbitrary 
capacitance value, ard a signal is output from said 
amplification means vmile keeping the signal charges 

itaAc 



held by said capac 
capacitance value; and 
at least one non- 
the capacitance value 



ce means set at the arbitrary 



molding read-out mode in which 
Df said capacitance means is 



changed from the secorid capacitance value to an 



arbitrary capacitance kralue, and a signal is output 
from said amplif icatior^ means without holding any 

capacitance means set at the 
ilue . 



signal charges in said 
arbitrary capacitance v 



20 



25 



28. A signal read-dut method for a solid-state 
image pickup apparatus, homprising: 

a holding read-out mode in which a signal 
corresponding to signal dharges generated by a 
photoelectric conversion unit is output from 



amplification means while 
held by capacitance means 



keeping the signal charges 
and 



a non-holding read-out mode in which a signal is 
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output; from said amplif:. cation means without holding 
any signal charges in Sc.id capacitance means, 

wherein the holding read-out mode has a first 
holding read-out mode inl which a signal is output from 
said amplification means I while keeping the signal 
charges held by said capacitance means set at a first 
capacitance value, and a jsecond holding read-out mode 
in which . a signal is outptut from said amplification 
means while keeping the signal charges held by said 
capacitance means whose capacitance value is set at a 



second capacitance value 
capacitance value, and 

the non-holding read 
read-out mode in which a 



amplification means withe ut holding any signal charges 



in said capacitance means i 
value. 



different from the first 

out mode has a non-holding 
signal is output from said 



set at the second capacitance 



29. A solid-state iiiage pickup apparatus including 
a plurality of pixels, each pixel comprising: 
a photoelectric com'-ersion unit; 
holding means for holding a signal from said 

unit ; 

read-out means for ^reading out the signal held by 
said holding means; and 

capacitance changing means for changing a 
capacitance value of sail holding means. 



photoelectric conversion 
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30. An apparatus according to claim 29, further 
comprising control means havcLng a first mode in which a 
signal is read out from said \read-out means while 
keeping said holding means set at a first capacitance 
value by said capacitance charging means, and a second 
mode in which a signal is read out from said read-out 
means while keeping said holding means set at a second 
capacitance value by said capeicitance changing means. 

31. An apparatus according to claim 30, further 



comprising addition means for 
out in the first mode and the 
second mode . 



adding the signal read 
ignal read out in the 



unit; and 



32. A solid-state image p:|.ckup apparatus 
comprising; 

a photoelectric conversion 

a charge/ voltage conversion unit for converting 
signal charges transferred from said photoelectric 
conversion unit into a signal \'^oltage, 

wherein said charge/voltacre conversion unit 
comprises a plurality of capacd 
dependences on voltage. 



tances having different 



25 



33 



An apparatus according \to claim 32, wherein 



said charge/voltage conversion 
impurity diffusion region and a 



it comprises an 
yiOS structure unit, and 
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the plurality of capacitances 



dependences on voltage comprise a capacitance formed in 



the impurity diffusion region 
in said MOS structure unit. 



having different 



and a capacitance formed 



34. An apparatus accordi 
said charge/voltage conversio^i 
impurity diffusion region and 



junction portion, and the plurality of capacitances 



having different dependences 



rfg to claim 32, wherein 
unit comprises an 
a buried semiconductor 



Dn voltage comprise a 



capacitance formed^ in the impmrity diffusion region and 
a capacitance formed in said Quried semiconductor 
junction portion. 

35. An apparatus accordirg to claim 34, wherein 
the dependence of the capacitance formed in said buried 
semiconductor junction portio^i on voltage is controlled 
by an impurity concentration or depth of a 
semiconductor region of one conductivity type of said 
semiconductor junction portioi. 

36. An apparatus accordi ig to claim 35, wherein 
the dependence of the capacitance formed in said buried 
semiconductor junction portion on voltage is controlled 
by a width of a semiconductor region of one 
conductivity type of said semiconductor junction 
portion. 



v 



10 
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37. An apparatus accoirding to claim 32, further 
comprising reset means for lapplying a reset voltage to 
reset said charge/ voltage conversion unit, wherein a 
charge/voltage conversion efficiency of said 



charge/ voltage conversion 



controlling a voltage value of the reset voltage 



38. 



comprising sampling means 



the reset voltage is set i 



mit is controlled by 



An apparatus according to claim 37, further 



for sampling a light amount 



incident on said photoelectric conversion unit, wherein 



accordance with a sampling 



signal from said sampling means, 
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39. An apparatus accor^ 
the sampling signal is a si 



40 • An apparatus accoijd 
the sampling signal is one 
and a smear signal. 



ing to claim 38, wherein 
(jnal one frame ahead. 



ing to claim 38, wherein 
of an overflow drain signal 



41. An apparatus according to claim 38, wherein 
before an accumulation period of the signal charges, 
second signal charges accumulated in an accumulation 
period shorter than the accumulation period are 



transferred to the impurity 



second signal charges are used as the sampling signal. 



diffusion region, and the 



\ 



• .... • 
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42. A solid-state image \pickup apparatus including 
a plurality of pixels, each pixel comprising: 
a photoelectric conversion unit; 



a charge/voltage conversio: 



voltage corresponding to a charge amount of the signal 



charges from said photoelectric 

control means for controlli 
charge/ voltage conversion effic:. 
charge/ voltage conversion unit Ln accordance with the 
charge amount of the signal charges; and 

read-out means for reading 
generated by said charge/voltag 
output line. 



unit for generating a 



conversion unit; 
ng to change a 
ency of said 



out the voltage 
conversion unit to an 
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43. An apparatus according to claim 42, wherein 
said control means comprises reset means for applying a 
reset voltage to reset said charge/ voltage conversion 
unit, and the charge/voltage convk 
said charge/voltage conversion un 



controlling a voltage value of th s 



rsion efficiency of 
t is controlled by 



reset voltage. 



44. A solid-state image pickijip apparatus including 
a plurality of pixels, each pixel comprising: 

a photoelectric conversion uriit; 

a charge/ voltage conversion u lit for generating a 
voltage corresponding to a charge amount of the signal 
charges from said photoelectric conversion unit; and 
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read-out means for ireading out the voltage 
generated by said charge/voltage conversion unit to an 
output line^ 

wherein a charge/ votLt age conversion efficiency of 
said charge/voltage convBrsion unit changes in 
accordance with the charge amount of the signal 
charges . 



V 



